Overexpression and characterization of an extracellular leucine aminopeptidase from Aspergillus oryzae.
Leucine aminopeptidase (LAP), an enzyme used in the food industry, is an exopeptidase that removes an amino acid residue, primarily leucine (Leu), from the N-terminus of peptides and protein substrates. In this study, we focused on the leucine aminopeptidase A (lapA) gene from Aspergillus oryzae RIB40. To purify and characterize the LapA, lapA was overexpressed in A. oryzae RIB40 using the amyB promoter. LAP activity in the culture supernatant of one transformant harboring the lapA expression plasmid was 33 times that of the host strain. LapA was purified from the culture supernatant of this lapA-overexpressing strain by column chromatography. The purified recombinant LapA had a molecular mass of 33 kDa, and its N-terminal amino acid was the tyrosine at position 80 of the deduced amino acid sequence. Optimal enzyme activity was observed at 60°C and pH 8.5, and the enzyme was stable at temperatures up to 60°C and in the pH range 7.5-11. In transcriptional analysis, lapA was induced under alkaline conditions and expressed at a relatively low level under normal conditions. LapA showed maximum hydrolyzing activity for the substrate leucine para-nitroanilide (Leu-pNA), followed by substrates Phe-pNA (39% activity compared with Leu-pNA), Met-pNA, Lys-pNA, and Arg-pNA. In addition, LapA preferentially hydrolyzed peptides longer than tripeptides.